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The evolutionary origin of sexually dimorphic mimicry: a case study of
the quasi-Batesian Cyclosia moths (Lepidoptera, Zygaenidae,
Chalcosiinae)
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3 KA M #H2 A4 Department of Biological Sciences, National Sun Yat-

Sen University
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English Abstract Example

The evolutionary origin of sexually dimorphic mimicry: a case study of
the quasi-Batesian Cyclosia moths (Lepidoptera, Zygaenidae,
Chalcosiinae)

Chia-Hsuan Wei, Shen-Horn Yen

Department of Biological Sciences, National Sun Yat-Sen University

Background/Question/Methods

Evolutionary origins of sexual dimorphism have been investigated in various animals.
Most empirical studies suggest that one single sex may preserve derived traits by sexual
selection, and depart from the usual type, as originally proposed by Charles Darwin.
Conversely, Alfred Wallace argued that the trait may be lost from an ancestral state by
natural selection. Which model has contributed to the formation and maintenance of
sexual dimorphism has recently been investigated using the palatable swallowtail
butterflies in traditional Batesian scenario. Here, we first evaluate the relative
contribution of the two models by adopting a quasi-Batesian system exhibited by a
zygaenid moth genus, Cyclosia. Not like the female-limited mimicry system in Papilio
butterflies, in which most of the species are sexual monomorphic and non-mimetic in
both sexes, all the members of Cyclosia exhibit extraordinary mimetic wing patterns
involving various lepidopteran taxa, such as danaid and pierid butterflies and
lymantrine moths. They also present dramatic polymorphism among and within
populations. In several species, male is smaller and more cryptic than the female. We
investigated the evolution of sexual dimorphism by reconstructing the molecular
phylogeny based on five protein-coding genes from 63 individuals of 18 species. The
tree was used to test the two alternative hypotheses by tracing the ancestral state of

sexual dimorphism.

Results/Conclusions

The results show that the species holding the mimetic and sexually monomorphic wing

pattern are more ancestral, whereas the phenotype with cryptic wing pattern in male

has evolved independently from different lineages. This suggests that the “loss of trait”
criteria of the Wallace’s model explains the situation of Cyclosia moths. Our findings

also highlight that natural selection may not only work on female but also male in a

quasi-Batesian mimicry system. The result also addresses the evolutionary trajectory

that sex-limited mimetic traits may not always arise from cryptic form.

Key words: Cyclosia, quasi-Batesian mimicry, sexual dimorphism, natural selection
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